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axe IDENTIDADES TRIGONOMETRICAS FUNDAMENTALES 


IDENTIDADES FUNDAMENTALES: 


1. IDENTIDADES POR COCIENTE: 3. IDENTIDADES PITAGÓRICAS : 
a VxeR-(2n11)-;n€Z Sen“x +Cosíx -1 VxER 
Cosx 2 
Со5х 1 + Tan*x = Sec*x vx e В – (2n+1)5;n €7 
Cotx==—  VxeR-nuzn€eZ 
Senx 


1 + Cot“x = Csc?x vxER-nTnEZ 
2. IDENTIDADES RECÍPROCAS: 
4. PROPIEDAD: 


Senx. Cscx = 1 УхеК-пп;пе2 51: aSenx + bCosx = c ;abyc Е R 


п AS: 
Cosx. Secx = 1 VxER-(2n 11)5;n€Z ademas: 422:12-212 
entonces: 


пл а b 
Tanx. Cotx = 1 ЕЕ е цг лийг A Cosx = — 
C 


= 7 
= 


ac IDENTIDADES TRIGONOMETRICAS FUNDAMENTALES 


IDENTIDADES AUXILIARES: 


a) (Senx + Cosx)? = 1+2SenxCosx 

b) Sen*x + Cos“x = 1 — 2Sen?xCos?x 

C) епох + Cos?x = 1 — 3Sen?xCos?x 

d) Sen®x + Cos®x = 1 — 4Sen?xCos?x + 2Sen*xCos*x 
е) Tanx + Cotx = Secx. Cscx 

f) Sec*x + Csc?x = Sec*x. Csc?x 


g) Tan*x — Sen*x = Tan*x. Sen?x 
h) Cot?x — Cos?x = Cot?x. Cos?x 
i) (1+Senx + Cosx)? = 2(1 + Senx)(1 + Cosx) 


Senx Ш 1 + Cosx 
j) 1 + Cosx | Sens 


Cosx Ш 1 + Senx 


1 + Senx ^. Cosx 


D Secx + Tanx = М «> Secx — Tanx = 


m) Cscx—Cotk=M «> Cscx + Cotx = 
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PROBLEMAS Y RESOLUCION 
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REPASO 


1. Si: V5Cosx + 2 = 3Tan?x calcule el valor de: 9Tan“x — 3Tan*x — 8Tan?x 


Resolución: 


V5Cosx + 2 = 3Tan?x 
V5Cosx x Secx = (3Tan?x — 2) x Secx 
A и 


1 
V5 = (3Tan?x — 2)Secx 


AL“: 5 = (3Tan?x — 2)?Sec?x 


5 = (9Tan*x — 12Tan“x + 4)(1 + Tan“x) 


5 = 9Tan“x — 12Tan?x + 4 + 9Tan®x — 12Tan*x + 4Tan?x 


5 = 9Tan“x — 3Tan“x — 8Tan*x + 4 


CLAVE: A 


- 9Tan“x — 3Tan“x – 8Tan*x = 1 


REPASO 


2. Dada la identidad trigonométrica, para un ángulo agudo: + CscxVCotx + SecxVTanx = (Tanx + Cotx)!/K 
Entonces el valor de k es: 
Resolución: 


CscxVCotx + SecxVTanx = (Tanx + Соїх) МК 


1 vVCosx 1 vSenx 


А Е + AS 
Ѕепх VSenx><Cosx /Cosx 
1 


= (SecxCscx)!/K 


Cos?x + Sen?x М | 1 y 
SenxCosxySenXCosx S 


SenxCosx 


1 po 
(SenxCosx) (SenxCosx)1/2 S (шаш) 


1 3/2 Й 1 1/k 
SenxCosx = ASenxCosx 


CLAVE: C 


REPASO 


3. Si la expresión: P = a(2Sen*x + Cos*x + Cos“x) — b(Sen*x + Cos?x) ; es independiente de x, calcule a/b 


Resolución: 
P = a(2Sen*x + Cos“x + Cos“x) — b(Sen“x + Cos®x) 


P = a(Sen*x + Cos*x + Sen*x + 1 — Sen*x) — b(Sen®x + Cos®x) 
“--- 

1— 2Sen?xCos?x Sen?xSen?x 1 — 3Sen?xCos?x 
P = a[1 — 2Sen“xCos“x + 1 — Sen?x(1 — Sen?x)] — b(1 — 3Sen“xCos“x ) 
Р = a[2 — 2Sen?xCos?x — Sen?xCos?x] — b(1 — 3Sen*xCos*x ) 
Р = a(2 — 3Sen?xCos?x) — b(1 — 3Sen*xCos*x ) 
P = га — 3aSen?xCos?x — b + 3bSen“xCos“x 
P = (2a — b) + (3b — 3a)Sen*xCos*x --- За = 3b 

0 


a 
np CLAVE: E 


REPASO 


„2-3 CLAVE:D 


4. Si: Senx _ V3+1 Calcule: Secx + Tanx 
Senx + Cosx + 1 2 
E УН [3+1 : Cscx + Cotx = УЗ — 2 | 
Senx + Cosx + 1 = 2 | Cscx — Cotx = —2 – УЗ 
Senx + Cosx + 1 2 | : > 
PA == | : С5СХ = — 
Senx V3+1 | e " — x € ШС 
! (—): Cotx = УЗ 
Senx | Cosx | 1 — 2 43-21 | 
Senx Senx Senx VILI 43-1 | Е = Зесх + Тапх 
| 2 —1 
1 + Cotx + Cscx = УЗ — 1 | Е = — l = 
Cscx + Соїх = V3 — 2 | 1 43 
Cscx — Cot : VERE: | ший” RS 
V3—2 4342 | 


Cscx — Cotx = —2 – V3 
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Tan?x | Cot?x 
1+ Tan?x 1 + Со х 


5. Si: Tanx + Cotx = 5 ; calcule: 


Resoluciòn: 


Tan?x Cot?x 


Е-Е д” 1- 2Sen*xCos*x 
1 + Tanàox 1 + Cot?x шэг 


Tanx + Cotx = 5 


Е Sen*x + Cos*x 


SenxCosx 


CLAVE: B 


SecxCscx = 5 | | SenxCosx 
1 | Tan?x | Cot?x | > 

— > > > = d — === + ша | m 1 
SenxCosx Sec?x Cscĉx | 1-2 (=) 

| | L = — 

1 Sen“x  Cos?x | 1 

ТИРЕС | | — Со5?х ү Sen?x | 5 

| 1 1 | 23 

| Ces*x  Sem?x | 1.25 

| | 1 

Е Sen?x  Cos?x E 

| = Cosx  Senx | 23 
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Tan?x | Cot?x 
1+Tan*x 1 + Cotžx 


5.Si: Tanx + Cotx = 5 ; calcule: 


Resolución: 


М Tan?x " Cot?x 
Tanx + Cotx = 5 о 1+ Тап2х 1 + Cot?x 


SecxCscx — 5 
Le Tan?x(1 + Cot“x) + Cot?x(1 + Tan?x) 


Sec?xCsc?x 
М Tan?x + Тапх + Cot?x + Cotx 


Tan?x + 3(Tanx + Cotx). 1 + Cot?x = 125 
(SecxCscx)? 


Tan?x + Cot?x + 3(5) = 125 
Tan?x + Cot?x+ 5 
Tan?x + Cot?x = 110 L= 077520000 
115 
225 
23 


A CLAVE: B 
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6. Siendo: Csc?x + Sec?x = 9 ; calcule: |Tan?x(1 + Cot®x) + Cot?x(1 + Tan®x)| 


Resolución: 


Csc?x + Sec“x = 9 


J = [Tan?x(1 + Cot®x) + Cot?x(1 + Tan?x)| 


1 + Cot“x + 1 + Tan?x = 9 
= 3 3 8 3 3 8 
J = |Tan’x + Tan?xCot?x + Cot”x + Cot°xTan°x| (Tanx + Cotx)? = 9 


3 5 3 Е 
Cot?xCot?x Tan"xTan?x Tanx + Cotx = +3 


J = [Tan?x + Cot“x + Cot?x + Tan®x| 

J = |(Tanx + Cotx)(Tan*x + Cot*x)| Tan“x + Cot“x = 7 
+3 47 AL?: Tan*x + 2 + Cot“x = 49 

| = [+141 Tan“x + Cot“x — 47 


„J]J = 141 
CLAVE: E 


REPASO 


7. Elimine la variable angular x de las expresiones: 


Senx + Cosx = va... (Г) Cotx — Tanx = vb... (ID 
Resolucion: : 
Senx + Cosx = ya Cotx — Tanx = vb Cont ans = = 


a—1 
AL“: (Senx + Cosx)? = (ya)? 


1 + 2SenxCosx = a 


a—1 
SenxCosx — SCH 


Por Legendre: 
e (S)? — (D)? = 4P 


(Cotx + Tanx)* — (Cotx — Tanx)* = 4CotxTanx 
—Ó 


2 1 


шаг 1 
а-1  SenxCosx 


2 Е 2 
(A) - (vb) - 

4. 
(a-1? 


~ (6 + 4)(а – 1)? = 4 CLAVE: А 


2 
SecxCscx = —— 


a—1 b=4 


2 
Tanx + Cotx = —— 
a—1 


REPASO 


3 
8. Siendo: Senx — Cosx = 1/3 calcule: 8 Fšenx)U Cosx) + Свех 
за — 5епх) (1 + Сох) + Cscx 


Resolución: 


1 x (1 — Senx + Cosx)? + Cscx 


> 
Il 
= 


CLAVE: C 


| 16X (1+3) + Cscx 
за + 5епх) (1 — Cosx) + Cscx | A= 16 E | 
EH crm | 1 lot Е SX 
за — Senx)(1 + Cosx) + Cscx | 4 ( 3) 
2 | 2 (%) + Cscx 
те X 2(1 + Senx)(1 — Cosx) + Cscx | Аз Ti 
EJ | + Cscx 
i x 2(1 — Senx)(1 + Cosx) + Cscx | я (2) 
| - + Cscx 
E х (1 + Senx — Cosx)“ + Cscx A -pat 
„> | 5 + Cscx 
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9. Siendo: 5 + 1Secx - |У5 — 1Tanx = V2 calcule: SecxTanx 
Resolución: 5 
| У5-1 _ 2 УУ5-1 
! Senx = Cosx = — 
JNS + 15есх — | V5 - 1Tanx = v2 | M 5+1 vv5 +1 = У2 
[Erik ~ USER Senx _ ER E = SecxTanx 
Соѕх | 
| ez H 
үз 2 
JNS + 1 -| V5 – 15епх = У2Совх | ( ШЫ) 
| pal. Z 
| 2 
[15 — 15 x + V2Cosx = V5 +1 | 
NY ISen Е OS Sor] | (9) 
a b eee | 2 
7 CLAVE: A 


REPASO 


10. Siendo: Sec”x + Sec®x + Sec?x + Sec?x + Sec?x + Secx = 28Sec*x .Calcule К en la igualdad: Tan*x — kTan“x — k = 0 


CLAVE: C 


mans IDENTIDADES PARA EL ÁNGULO COMPUESTO 


ACADEMIA 


1. SUMA DE ÁNGULOS: 


• Sen(x + y) = Senx. Cosy + Seny. Cosx 


e Cos(x + y) = Cosx. Cosy — Senx. Seny 


== Tanx -- Tany 
5 1 – Тапх. Тапу 


2. DIFERENCIA DE ÁNGULOS: 


* Sen(x - у) = Senx. Cosy — Seny. Cosx 


e Со5(х — y) = Cosx. Cosy + Senx. Seny 


Tan( = Tanx — Tany 
оа LA 1 + Tanx. Tany 


„тла бла IDENTIDADES PARA EL ANGULO COMPUESTO 


ACADEMIA 


3. IDENTIDADES AUXILIARES: 


a) Sen(x + y)Sen(x — y) = Sen*x — Sen*y 


Ь) Cos(x + y)Cos(x — y) = Cos“x — Sen*y 


Tan*x — Tan*y 
c) Tan(x + y)Tan(x — y) = 1 — Tan2xTan2y 


Sen(x + 
d) Tanx + Тапу = GESÙ 
CosxCosy 
Sen(y + x 
e) Cotx + Coty = 7 
SenySenx 


f) Tanx + Tany + Tan(x + y). Tanx. Tany = Tan(x + y) 


Tanx + Tany + NTanx. Tany = N 


та бла IDENTIDADES PARA EL ÁNGULO COMPUESTO 


ACADEMIA 


4, PROPIEDADES: 


I) aSenx + bCosx = ya? + b?Sen(x + q) ayb ER" 


b 
Donde: Tang = ^ 


ID Sea: E = aSenx + bCosx, x € IR 


—Ja* + b? < aSenx + bCosx < ya? + b? 
1 а 


тіп тах 


EA IDENTIDADES PARA EL ÁNGULO COMPUESTO 


DEMIA 


5. PROPIEDADES PARA 3 ÁNGULOS: 


> Siix+ty+z=nT;nEZ 


Tanx + Tany + Tanz = Tanx. Tany. Tanz 
Cotx. Coty + Cotx. Cotz + Coty. Cotz = 1 


T 
» Si: х+у+2 = (20 + 1) =;пє2 


Cotx + Coty + Cotz = Cotx. Coty. Cotz 
Tanx. Tany + Tanx. Tanz + Tany. Tanz = 1 
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REPASO 


11. Si: Sena = 2SenB y Cosp = 3Cosa calcule el valor de Cos(a — В) 
Resolución: 


Cos(a — В) = CosaCosf + SenaSenB 


3Cosa 


Sen? B + Соѕ?В = 1 


1 1 2 
: » “ena E sena) + (3Cosa)“ = 1 
Cos(a — B) = 3Cos“a + = Ben а 


1 
1 Sen o + 9(1 — Sen“a) = 1 
Cos(a - B) = 3(1 — Sen*a) + = Sen“a 


: „3/1 32), 1(32 
esta) = (155) +253) 


1 
9 + 2 sen~a — 9Senĉa = 1 


: : 3 16 4 Sen~a =8 
os(a — В) = 35 + 35 > 
en~o = 35 


5 


> Cos(a — В) = > CLAVE: D 


REPASO 


1 
12. En el gráfico se cumple que BD=1 y AB=2. Además Tan(0 — a) = 5 Calcule CD. 
x +1 
2 


Resolución: 


Tan(0 — a) = 5 


Tan(0 + a) = 


Tan0 + Tana _Х+1 


Tang — Tana 1 1—Tan@Tana 2 


1+Tan@Tana 5 


| 7 
1 | 9*2 _х+1 
Tan0 — = 1 | 7 1 2 
D 5 A 
1 + Tano (5) | 1449 
| M 371 
n 1 2Tan0— 1 : 18-7 2 
Del gráfico: — — шинжин,” — | 
5 = NU ae | 18 
2+Tan0 5 i 
10Tan0 — 5 = 2 + Tane | 11 2 
7 
n | su CLAVE: C 
| 11 


REPASO 


13. Siendo: aSenx + bCosx = с aSeny + bCosy = а Eliminarxe y, si: х-у=0 


Resolución: 
aSenx + bCosx = c... (i) 


aSeny + bCosy = d... (ii) 
AL?: a“Sen“y + 2abSenyCosy + b*Cos*y = а? 


c — dCos8 
aCosy — bSeny = ET 


АГ: 


x-y=0 


c— gj 
х=у+ Ө... (iii) 


ZCos“y – 2abSenyCosy + b“Sen“y = 
a^Cos^y — 2abSenyCosy en^y SC 


a“Sen“y + 2abSenyCosy + b*Cos*y = d€ 


Reemplazando (iii)en (i): 
С- тэ) 


aSen(y + 0) + bCos(y + 0) 2c | 42:02 -es( 
aSenyCos8 + aSenOCosy + bCosyCos0 — bSenySene = с! sen 


CosO(aSeny + bCosy) + ЅепӨ(аСоѕу — bSeny) = c (a? + b2)Sen?0 = d?Sen76 + c? — 2cdCos0 + d^Cos?0 
—— A 


> (a? + b^)Sen?0 = d? + c“ — 2cdCos8 


CLAVE: A 


d 
c — dCos0 


aCosy — bSeny = == 


REPASO 


14. Calcule el mayor valor de x (x < 270°), correspondiente al máximo valor de la expresión: W = Sen2x + V3Cos2x 


Resolución: 
W — 1Sen2x + V3Cos2x 


Lil [12 + (V3) Sen(2x + 60°) 


Max Max 


x < 270° 
180°n + 15° < 270° 
n=1 — 195? < 270° 


x = 180°n + 15° 


Sen(2x + 60°) = 1 
5 x= 195° 


— 
(4n + 1)90° 


2x + 60° = 360°n + 90° 
2x = 360°n + 30° 


x = 180°n + 15° 
CLAVE: B 


REPASO 


15. Determine la variación de: C = Sen (= j^ УЗсоз (= z =) 


Resolucion: 
C=1S УЗС — 
= en(=— ab os (= a) х2 +4 
\ ] —H— 
0 8 х2 = 
х2--4>4 


С = 2Sen (6 +3) 


УЗ < бе (9+7) <1 


п 
УЗ < 2Sen (0 + >) <2 4 
п 
| | TI T Уп 
«ce |/3;2] 2<0%2<- CLAVE: А 


c о 
A A 
> > 
N N 
+13 +|” 
NS 
AA 
BIA ein 


REPASO 


16. Si: (m + n)Tan40 = mTan70 + пТапб Exprese: Cos70Sec0 en términos de m y n. 
Resolución: 
(m + n)Tan40 = mTan70 + nTan0 
mTan40 + nTan48 = mTan70 + пТапд 
n(Tan40 — Tan0) = m(Tan70 — Tan40) 


dl 
Cos46Cos8/ — ( Со570Со548 


1 Е 1 
й Со50 = Cos70 


m 
г. Cos70Sec0 = = 


CLAVE: A 


17. Calcule el valor de: 


REPASO 


Sen26° " Sen21? " Sen43? 
Cos43?Cos21?  Cos43?Cos26?  Cos26?Cos21? 


Resolución: 
Е Sen26° Sen21° Sen43° 
~ Cos43?Cos21? y Cos43°Cos26° » Cos26?Cos21? 
Cos64° Cos69° Cos47° 


= Cos43°Cos21° H Cos43°Cos26° Ы Cos26°Cos21° 


_ Cos(43°+ 21°)  Cos(43% + 269) Cos(26°+ 21°) 
— Cos43?Cos21? Cos43°Cos26° Cos26°Cos21° 


Ш Cos43°Cos21° — Sen43°Sen21° Ч Cos43°Cos26° — Sen43?Sen26? " Cos26?Cos21? — Sen26°Sen21° 
S Cos43°Cos21° Cos43°Cos26° Cos26°Cos21° 


= 1 — Tan43°Tan21° + 1 - Tan43°Tan26° + 1 — Tan26°Tan21° 


E = 3 — (Tan43°Tan21° + Tan43°Tan26° + Tan26°Tan21°) 43° + 26° + 21° = 90° 
cc з о 


„E22 i CLAVE: B 


REPASO 


12 і - Sen“ A — Sen?C 
18. En un triángulo ABC, halle el equivalente de la expresión: 
ls — C)CosACosC + тај CotBCotC 
Resolucion: 

Sen(A + C)SenA_-€} A + B + C = 180° 
= 52:15:58 kos + Tan CotBCotC H 

Sen(A-—€)CosACosC TanA + TanB + TanC = TanA. TanB. TanC 
= 211. B| CotBCotC 
— | CosACosC == SS 


J = [TanA + TanC + TanB]CotBCotC 
J = [TanATanCTanB]CotBCotC 


г. J = ТапА 


CLAVE: А 


REPASO 


19. Si: a+B+0= > y además son agudos. Halle el menor valor que toma R. 


_ Tana + 2Тап + ЗТапд " Tanf + 2Tan0 + 3Tana Тапб + 2Tana + ЗТапВ 


Cota Cotp Cot0 
Resolución: 


T 
q dq pc > > Тапа. ТапВ + Tana. Тап + Tan0. Tang = 1 


TN Tana + 2Tanp + ЗТапд — Tanf + 2Тапд + 3Tana Tano + 2Tana + ЗТапф 
Tana Tan Tan0 


В = Tanta + 2TanaTanf + 3Tan@Tana + Tan?f + 2Tan8Tanf + 3TanaTanB+ Tan?0 + 2TanaTan8 + 3TanfTanO 


В = Tan“a + Тап?В + Tan?0 + 5(TanaTan + TanOTanf + TanaTané) 
LE) 


1 
В = Tan“a + Тап?В + Тапгд + 5 


~ 
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REPASO 


19. Si: а+В+0 = ; y además son agudos. Halle el menor valor que toma R. 


Lia Tan“a + Тап?В + Tan?0 + 5 
p —— 


Min Min 
R=1+5 

^ Rmin= Ө 

MA > MG 
Tan?a + Tan? Tan“a + Tan? 
—— > J/Tan?aTan?p > E > TanaTanp 
Тапга + Tan?0 Тапга + Tan?0 (+) 
= > /TanžaTan28 > шилжин > TanaTan0 
Tan?0 + Tan? Тап20 + Tan? 
E: > /'Tan29Tan2 — —:— > Tan0Tanb 


CLAVE: D 


Tan“a + Тап?В + Tan?0 > 1 


~ 
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REPASO 


20. Si: TanA + TanB + TanC = 0 Además: Tan(A + B) = CotC(1 + TanA) Simplifique: 
les + Tan?B + E = TanB TanC TanA | 
Ta 


Е Tan?ATanB — 1 — TanA nATanC + TanATanB TanBTanC 


Resolución: 
Tan(A + B) = CotC(1 + TanA) 


TanA + TanB 1 x (1 + TanA) 
1 — TanATanB — TanC a 

TanC(TanA + TanB) = (1 + TanA)(1 — TanATanB) 
TanATanC + TanBTanC = 1 — TanATanB + TanA — Tan? ATanB 


Тап?АТапВ — 1 — TanA = —(TanATanB + TanATanC + TanBTanC) 


REPASO 


Resolución: 
TanB TanC TanA 


B Tan“ A + Тап?В + Tan?C у | " А 
TanATanC  TanATanB  TanBTanC 


_ | Tan?2ATanB — 1 — TanA 


х 


== + Tan?B + Tan?C 


Tan?A + Tan? B + Тап2С 
Tan?ATanB — 1 — TanA 


TanATanBTanC 


ТапА + TanB + TanC = 0 + Тап?А + Тап?В + Tar?C = 3TanATanBTanC 
> Tan“ A + Tan?B + Tan?C = —2(TanATanB + TanATanC + TanBTanC) 


M 


Е 3TanATanBTanC —2(TanATanB--TanATanC-r TanBTanC 
i UA e rel ^ | —TanAFanBTanC 


= CLAVE: E 


TRIGONOMETRIA 


>> FIN DE LA SESIÓN 


PRACTICA Y APRENDERAS 


